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Abstract of JP2001131174 

PROBLEM TO BE SOLVED: To provide a new 
organic material, transporting electrons in a good 
efficiency and suitable as a carrier-transporting 
material for blocking holes, and a method for 
producing the same efficiently. SOLUTION: This 
bathophenanthroline compound is expressed by 
the general formula (I) or (II) (in the general 
formula (I), R1 and R2 are each the same or 
different groups, a linear chain, a branched or a 
cyclic saturated or unsaturated hydrocarbon 
group or a substituted or un-substituted and 
saturated or unsaturated hydrocarbon group and 
at least one of R1 and R2 has >=2 number so 
carbon atoms; and in the general formula (II), Art 
and Ar2 are each the same or different 
substituted or un-substituted aryl group) and a 
method for producing the same by a nuclear 
substitution reaction by using an organic lithium. 
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HBHRiC Cm CfcHT, Ar'S^Ar 
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«ab. mte-ssa; cn k^t. r' r#r' a. 
tt2g#©SS*aXtt^SSJ©&ft*5(ig. *M2Mfcxtt 

*mmo&fQx\ttmto<Dmt*%g-c&K> . r 1 r# 
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[»**2] TIH-ftS CIO T«n5/tV7xt 
> h o 'J ><t%®. 
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(fib. fNE-RSC CIO fc*V»T, Ar' R#A r ' 
tt. St>KW-0«rKtt*tt««*XJ4*mi©7U 30 
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Atf*+U7Ha«»tbT«JBW*tt. WjfcJll Xtt 

2 IdBftbfc/f 7 7x*> hD 'J 

M*B4] TIB— 88:3: CI II) T'*£n*U^7A 
ft£$i. TfB-fcj£ (IV) T^n5/tV7it>h 

3 Ci) T«sn*; , cy7x^->hD«j>ft;*«*» 

-«SC (HI ) : 40 
R' -Li Xtt R' -Li 
(fib. mlfS-JgiS (III ) C£fr>T. R* RtfR 

• tt. s^wcn-©*u<ttfttt**T*-3T, us. 

5. ) 
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(fib. ttE-ftSC CI) R 1 RtfR' tt. 

*BiftOttftXtt^lSft©iftfl;***T*0, R' Rtf 

Mf#I5] TI5-8S3 CV) Aft; 

TB-«5£ CIV) T$SnMV7it>l-D 
U>£*#««fcE«:3-&4;i4:CJ:t>T. TE-S£5S; 

CM) 7?*$n*AV7x^->hDiJ>ft;^S:#5. 
AV7it>hoU >ft£t)©gj£7jfe. 
H6SC CV) : 

Ar' -Li Xtt Ar' -Li 
(fib. lttB-«a CV) K&lr>T. Ar 1 RtfAr' 
tt. S^«:B-0*L.<ttft3S:*IK(lXI4***07'J 
-JI^ST**. ) 
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(flU MlE-feS; [II] KSHT. Ar' RtfAr' 
-^ST**. ) 

<DiMl>#7=.*>tWl&/VJ 7it> h D "J >£ftE/fc 

[0 0 0 1] 10 

(.Witt. I^OffiiT^yKTSoT, ft 
C. #IUWI*«#58«JiCfflt»6#ai«i|LJ63t*5- 
=f 4 X 7° V< ^O^m^X liSSftit =f) W X C«Fjg£ 
fCffl ©fCif jg&/t V 7it>h 

[0 0 0 2] 

[t£*©gtflf] jfiff, T-JHr^TV 7^f6]©Sn a p€SJfe 

*oT*T^». AIW*«i0WiC3»M<««*frr 20 
Sfc&ICfcL tfeff;Stt«ttttft>&®1lMRftKQtt<, ffi 

5^rX:7U-f ft»ft£TS**&*S*^K:-P^ 
TJJfifto&tfrtonTlr**. 
[0 0 0 3] «tt©/hMb(C#^. ^^©/h 

[ 0 0 0 4 ] hSA-V^Ua^tTa- 
T*^5777h y yfflff «ffla«»0'hfflfl:fCttI ft* 30 

•5. 

[0 0 0 5] 8ftf^X7l/'fli S^ftgAQ 

[0 0 0 6] cn60«Sf-fX7H MttUWtflfi: 
Kid. <£^S«^T*Stn5^S;ft4A»L, 40 
A^*S*7 f /N*'f x £T, AR3t«8tt©--r>*- 
7i-XtLT, S^^Of -L^LTW^^tlT^ 
&. 

[0 0 0 7] Lri>L. COB*^ a^M" tti*)ttt 
T&Hfc*. AyJJ'f h^IiU Z^/typy-i 
hCftlC. *0 fc**!Wiaft#BiT 

[0 0 0 8] MIC «if>{7>7Kli «»a**Rl» 
fc«>. *S!5^x7W§©Ai!S^3(i?f;:te&l,-0> 50 
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[0 0 0 9] ftfix-fX^M'tt, ttfitf^WE 

fcHg-?&-5£:#*.e>n-5. 

[0 0 10] Wft^rSC*>6#Antf. fEftTjiS© 

— -D-ntb « 7^x^7-7 hu^x^sctt. naft&^i: 
tft (»Kh7>>?x^) 

ffiil@8Sftffl^5fc», H3gfcR8t::<k9 HMD- -fx*©* 

[0 0 1 1] SKSx^X^l^f fc*t»T. S'J©ffi»J7j5£; 
T£ 51JM5ET HJ? xtjiUS, (Sax hT*fe-5±icil® 

#&«S*ftft#LT^&l»i^3HH*«*6. 
[0 0 12] EWCttU afBtett3E**Ftt. 75X 

wjfcsnx^*. 

[0 0 13] 77Xv*^^«ffiiE^X*T-CD77X 
vfgftft^tcffi^fc *>©-?. ASHfc. A$*<bicjgL 
T^ft*». mmit, 3*h©ffiT©ITOftJS*.Tt»S. 

[0 0 14] ftMft«IM&%*?tt. &fi?£ft7^X7U 

[0 0 15] U>»U ft«038JRfcJ:i5, *7-f-{7, 
7KSil:^I6:R (jfc) , G (*) . B (#) ©H 

ij y -ftttHJBT* 4 is ton* . 
[0 0 16] -77 #«ft^*Cl«fc*«fffE*S*H. 
1 9 6 O^ftttf C, 3ft<ff3ttft5Eflfe-r*7>h7-b> 

*. ftif^nn. wjfcsnT#fc*». <g»s, ^st*. l 

^3aHW98H*tUTfft>nTlr>&. 
[0 0 17] L*>L. 1 9 8 7^tEastman Kodak tfc© 
Tang&«temSEn, JS»flE563t*»«iri6Ja:7t^7rX 
fgft«ft#t-*«E*lit©tf«»lK*#Sg#*?-ftfe* 
LTH*, &7j®"C\ R. G, BOEgfiOl*, 

tt. »«±#. 8ui«ifi. ftmism&omftmmm/v 
nfrtonT^s. 

[0 0 18] #*#«©#HT**3i«. 

«-»fcj:o«i*&*fa«»*t36w$n. eatis«ffK 
». K8. a»*tt*©«nfctt«ftrr«. #am^ 

JE****^ X7H ^©t5fflW?S"b^ 

lcfTton5S«6Tt^. 
[0 0 19] «rtt«^%%*? (£tT, «EL«?t 
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[0 0 2 0] @7tt, a*OtlEL*f 1 0©-«* 
St. HOtiELtflOB. j§91S« (H*.tf;tf5 
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[00 2 1] fLT, nffiT-&sawms5tnsit 

[0 0 2 2] 363te!3K:tt. MA«T> h5t>. ^"7 

[0 0 2 3] B8(2. MOajfcHftwfbOT*?). * 
ftl3£#BSU «¥fti£j|2£±B©*ll*K%4MC£ 

*^»aji2fc*-jKiaui4to#Bi«»6 

?2 0 5rS-rt>OTa&i>. 
[0 0 2 4] @9«. ±EOtlEL«fO**««* 

r. ep^> (*-;mi3ii4. ?e^i3xtt« 

Jins©««*^HJ**ttK:3£iS*T;*h5'f 
«»H»3 5fcJ:-3T«F*J>l»:flH*«EftBlJPl/, 

©$I£&b «*) cT*n*ns8*3tt«j:5K:iiii* 

[0 0 2 5] ^©.fcifclMSCJ:!). T-fX^ 

fcfc. ±E©7h7'f^->*R < G. B©& 

[0 0 2 6] C5LfctiEL«ftJBV»fc. 8&©B 

2.3, 4tt-ieic, &®mms t&mnmi tom\z 

[0 0 2 7] 

[^*W»L«tot-r-5SIS] Li»U ±E©*3fc 
#«EL **©*««»£ LT. #«*3t*f». RtfW 

Ti39, C*i6©*«#»©fijjfliii^RH-tJ:oT3t 
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;:3ic£>3„ Bfs©*«*#-rs#«583t*r 
»t. -tnicaLfc*+'j7«ia*r»4:*a*^*3-Br* 

X*ttm-c#& Lfc 7 5 -#« e l S?©MP?J 

[0 0 2 8] C3bfc*«EL*^©»«tLT. iE?L 
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[0 0 2 9] i!©J:"5fc»*«3tefcr# 
[0 0 3 0] *CT. #fS$©gW«:. «?«M*A< 

[0 0 3 1] 

20 [ggg£fi?ftT3fcJ6©?g:] fip^, TIB— 
fiS CI] Xtt (II) TSStl5nV7it>hDU> 
{fc'&'BUCfii**)©-*?**. 
[ft 7] 

HK(I) : 




(fiu mie-*a c i ) c*v»t, r 1 Rtf r' \t. 

SUfcH-©»b<tt*&*aiT*-3T. km. 
tt»tt©ISftXtt*tt»©i»Mt**«. rtWiMUtt 
*«*©fi»Xtt*ttfn©*M**ST*0, R' Rtf 
R' ©'>&< tt>-*©K*R««2tt±T**. ) 
[ft 8] 

HEst (II) : 




50 



(fib. WCHRSC (ID fc*WT. Ar' RtfAr' 
tt. St»Kn-©«l/<f4*«t4H«Xtt*B»©7'J 

[0 0 3 2] *«M©/XV7x"J">hD'J>fl:ft«tt. 



I:: L 3 3 W * « . 
[0 0 3 3] *»WO;W7x^->hDiJ>fls^t|»c45 
HT. R' &tfR 2 , Ar 1 WAr 1 

[0 0 3 4] #fgHJlte, TIB-jfe£ [III 3 Xtt 

CV) T«*ft«U^*Afc#tti, TlB-feS; (IV] 

^Cch{li:oT, MIB-jg^: (I) Xtt an T^$n 
M77xt>hDiJ >{fc;£^ £ , AV7xt>h 

Hft5t CHI ) : 

R 3 -L i Xtt R 4 -L i 20 
(fflU mfte— JSiC [III ] fciSHT, R 3 RtfR 

£o ) 

-tec [v] : 

Ar 1 -Li Xtt Ar 4 -Li 
(fit. f»B— [V] iCfcl^T, Ar 3 RtfAr* 

a, s i vwng-<oeb<i4ftas«ftxja*n«i©7U 30 
[<k9] 

-Kst CIV) : 




40 

[0 0 3 5] *5SWO«ifi*fefcJ:0, *?gej<£>/\*77 
f 1, i7Afl:'&^Hi:'9^;P*7z:^->^^^$#, dCO* 

[0036] ^mmnv^^yyu^y^mno 

-ftSC [I] T^^n^fk^OR' RtfR 1 

i»t, ^ttxttattoisjpxtt^ftfnoaft:**^©* 
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^S, <vyntf;US, n~7*^;ua, sec-^JU 
& tert-^fiH, n-^>^S, <V^>f 
^^^>^;i^S> t e r t -^>fJl/4, xi7D 

3, 3-v^^;i/^;i/S, vj7n^\*v;us, n-A 

t e r t - 2 -X3MI/A*S/J^ n-y 

XJPS, n-fyJH, n-Kxi>^S, n-fh7f 

[0 0 3 7] ifc, R 1 RtfR 2 OBIftXtt*«lftC!)ft 

»xtt^iaiPo^b7K*aio*#«tLT, #j*-^> 

-v/^;i/^>^;i/S> l -^7^;M^;i/g, 2-^- 

S> 3-^^;^>>?^S, 4 - ^^;i/^>^;ps, 4 
-x^;i/^>v;us, 4-^yynt 6 M>yji/a, 4 
-ter t-^M>^S, 4-n-^+S/;^> 
S^i, 4-/x;i/^>v;us, 3, 4-y*^;wo 
v;ps& £©fiftX»i^Ffift©iftfk**as*^ 2: ch 

[0 0 3 8] £fc, — te£ [II] T*Sn5fc^«©A 
r' &tfAr 2 fc*HT, liX«*ii^)7U-J« 

©JMWiLT, «itf7xz;«, i-^7^;i/8, 
4-^/u;n, 4-euy;n6, 3-truvx 

u;ps, 2-^>7*** i /;uat, 2-^>i/^7\/u 

2 5 ^/tUP*. 4-^fjI/7xXJl/ 

2, 3-y^^7xXJH, 2, 4-y7fJl/7xX 
2, 5-5^^f*7x-JH, 2, 6 -z/^JV 
7xZj«, 3, 4-y7^7xZJH, 3, 5-v 
^^7xZJH, 2, 3, 4-hU^f^7xXjl/ 

2, 3, 5-hU^^7x-;H, 2, 3, 6- 
hU^^7x-;l/S, 3, 4, 5 -HJ* 3^7 xX 

4-XfJ|/7x-JH, 3 -X^JI/7xXJl/S, 
2-Xf^7xZM, 2, 3-yX^7x-JH, 
2, 4-yX^7x-JH, 2, 5 -yX^7x- 
2, 6-yXW7xz;H, 3, 4-yXW 
7xZJ«, 3, 5-yXfil.7x-^S, 2, 3, 4 
- h'JXfJl/7xXJH > 2, 3, 5-h'JXfJl/7x 
XJPg, 2, 3, 6-hUXf^7xXJH, 3, 4, 
5 - h'JxfJl/7xXJH, 4 - n -yn tfJl/7xx;i/ 
4-<y^DW7xx;H, 2--rV7 p Dfcf;^7 
xXJl/S, 4-n-^7xXjH, 4-fy^Jl/ 
7xx;H, 4- s e c -7 r ^;P7xx;i/g > 4 - t e 
r t ~y^;U7xx;^S, 3 - t e r t -^7x- 
2 - t e r t -7^7xx;Ug&££#tf££ 
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[0 0 3 9] *^(D/tV 7it > h P U >ft&«t L 
Ttt, «Atf«T0>{fc£* m*{t£® 1 - 1 7 8) € 
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©Ttt&H (fib, MeB>f*S, EtttlWM 
[0 0 4 0] 

Vki o] 





iso-pr 



iso-pr 



[0 0 4 1] 




Me 

mitMbT tm<t-ms mfc&fo* 





mw&tow w&K&tou m<tmis 



Me 




fa&itMsn m^it&ton mm<t4toiB 

20 Ut 13] 




Me Me Me 

mmfc£&22 m^{t^S 23 Wmfc&® 24 

40 Ut 14] 
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flSSfcAttOT ffiH{t&&38 flfiftftttSB 







Et 




Et 
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tert-Bu 



tert-Bu 




tert-Bu 



( 11 ) 




[0 0 5 0] 



[ft 2 0] 




tert-Bu 




t©rt-Bn tert-Bu 

®7*<ti&ts3 modern 




terHBu 



[0 0 5 1] 



Ut2 l] 



( 13 ) 




Ut2 2] 




[0 0 5 3] 
Ut2 3] 
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( 15 ) 




[0 0 5 4] 
Ht2 4] 




[0 0 5 5] 
l<t2 5] 



( I? ) &M2 0 0 1 -13 117 4 






[0 0 5 7] 



Ut2 7] 



( 20 ) 

37 




Mo 



CO 0 5 9] 





[0 0 6 0] 
Ut3 0] 



( 21 ) 




[0 0 6 2] 



[ft 3 2] 






[0 0 6 4] 
lit 3 4] 
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( 23 ) 




[0 0 6 6] 
[ffc3 6] 






[0 0 6 8] 




Ut3 8) 






M© 



[0 0 7 0] 




«j^b£& 157 m&fe&fy 158 





[0 0 7 3] 



Ut4 3] 



( 27 ) 



1 




[ft4 4] 





Ht4 5] 
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[0 0 7 6] ETR *Si©/tV7xt>HaU>fl:6 

[0077] <jg i <Dmmomm>m i «, #fpj©si 

[0 0 7 8] ***©»18Ttt, ^^XS«6±iC I T 
O (Indium Tin Oxide) n * H-^tfe-f >^OA 

14a, *-JHto£te3S#B4b. *-;i/7n-y^tt© 
*4±EHR3t©/tV7x-*->hny>fl;£*b (ft* 
#) tfI3 3, iffili2, *v-K««i£K3S 
*#ttCJ:i3«JIL. 7^7 7*#li»Ra»5fc<&# 
«im#^3ie*? (fiELif) 2 l£f£S2Lfct>©-C 

[0 0 7 9] MflELSf2 1H *-;Mft2£*4 

ft, *©s**fitt«5rr*isoii««!)»«-c'bH«-c 30 

[0 0 8 0] ^«)jSKOtiELX72 1 ©#® 
(2. ±fB©A* y7it>hnU >R 3 3 j&t# 

-;p7n y ^ Ji t lT*-*ilI 4 2 t 

5. 

[0 0 8 1] B2». ±EL£:*ftlfi©ffli (01) © 40 

[0 0 8 2] H2C*SUT, AlRtfAl-Li (7^1/ 
S-£2»-U^A) *>6ft:S*V-Hlftt;iTOa 
Wt«5©lCjftUfc*« (L, , L, ) tt, *ft^ft 

©**;p©.a-?-©tt»&3»T&o. cfte>©w«ffiRl© 

&HC43tiTtt±§C©*:^ 1 , . 1, . 1 s . 1, Rtf 

*«tt*ft*ft©««*iS*a^iai (lumo) ©u 

^MiL, T#©*»1, . 1. , 1, . 1. 

mt*ti*tio>mm&*# : H6tii (homo) ©u-^ 

Sr^LTV**. fit. B2«£©X*.>M £ -U' < UMItt— 50 
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«t*?t, a-gt«fct>Ta*i'^b-r-5t>©T*-s. 

[0 0 8 3] uOtiEL^Cfe^Tfl, M2\Z^t 

©&R«g i jj»saA*nfc«T e vnTmrnm 2 

[0 0 8 4] *7-HiL-T©£WtSia»&&A«*ft 

a*&*fc«e>. &jb«si, tfiii2, *-j^ny 

?I33, #-;UMI2!tt3B3fcJi4b. *-«Sl4a 
©)®ic&g©s«#fi#»?«iii (lumo) l^;n 

, ~1. *«*LT*-;P*3ltt583t*4b. 4atrH] 

[0 0 8 5] 7 J — KiLT© I TO§HiS5 

A^SA^ns^-Jl/hH. x*;Mr-U"W©*v>:& 
^»ft-r4tt«*«*Sfc». *-;M$i£«4a, 
•3ltt563tJl4b. *-J^Dyfi3 3©)gt;:&Jf© 
»SS6*»?«li£ (HOMO) ~ 1 , 

LT*?«»2l«2'^»i-r-&Ct*<T*5. 

[0 0 8 6] U*»U 02(C^-r*D<, *-J^D7? 
S3 3©ftit5,&^?®ijl (HOMO) K)H, ±0 
fc« : fa«*2©*K«5#4mWt (HOMO) 

1 ,©3&*»x*;MF-»fctt^fc». aA3ftfc*-;u 

[0 0 8 7] £©££, *-l^U7fl3 3fc*itU 

fc*-JU h *<*-;H£iil 4 T*©tt?- *-;P©H *S£ 
£«Eit£-B\ *-;HH3yi4*«lj«-r**-^l(iatt38 
3tl4a. 4b©«Jt«»*«*a**wiCa:*. 
[0 0 8 8] C©ct5H, *-;|/:/n-.y£JI3 3$Ktt 
settle. *-;ptiiii4lc*5UT« : f-*-JP© 
msatas** < £u*<k 5 ic*-;p7'o v 3 3 c 

T, ^ftlCi0fg3t1-S*-JP«ji<4%3tl4 a, 4 b 
JH&iHttfgftl 4 b fcJ:**jfefc*-;matta3MI 4 

a©5g7tfciiDbo, <«cttft (*fi> ©ftsafflts. 

[0 0 8 9] #V-F«&1 A><E>©€T©&Ai: 
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m 2 *-;Mi&! 4 «-^n-fn©gic*3HT«^- 
jummm 4 to^Bic*5UT«^-*-ji/wn^*^ 

U. Ai£*©fg#LM#<B>*U!:^. Lt^L. #*iS0y© 
$D<*-;PXay£13 3£tgtt£;i<!:l::=fc9. fgfttt 

[0 0 9 0] ±.&<DJ:5\Z* *-JUyD-7i7H3 3«*: 10 
it, *-;PXn-y?S3 3©fti«£##^#ljl (HOM 

o) /fr-^w&ttfgftii 4 bRtfm^tii§lI2©ft 

(HOMO) U^frOJL^KX-mzfc 

^<D\y^<Dm^^^m.m (homo) 

TlZ&K), *0, *-)V?U y ^13 3 ©ftffi#£*r# 
?-«ljt (LUMO) *-;Pttittt?gftJl4 bRtfm 
?^12CDg{g;*fi^r^«lii (LUMO) 
(7X X^^-MI'fi^^roSe^fiW^Diil (LU 
MO) l^PE-LhTfcD, X^^^-WICiSV^CDftig; 20 
(LUMO) I/^;^TTfen««k<. 

±w,<Dmmzmi£.2nzb<DT°\tt^\ 

[0 0 9 1] fit, #fgHJte, ±fBx*;u*-*pft#;± 
[0 0 9 2] ±IB©*-;UXn-.y?Jf 3 3 14. ±13© A 

!&T~$;z>tmz. ^(Dmzt-b^ommz&ftTzzttf 30 

T*£6$SfflT^fl;£-tt-T<fc^,, -eofMlA-lO 0 
OA (0. lnm~10 0nm) £-T3©;&*.fc<^\ jp 

fcabSD^^t. K«M©itJ!raa^fgftL&^;r£#£ 
[0 0 9 3] _LfS©#$EL5il?2 114. ^©.toft: 
[Ctt. 7-A 1 2©TtC@££nfc-*f©£jf?«l 3 

d^w^»n, 3. i3op B ^ic«, 40 

T> ^77,*«6Rt;TXi'2 2 0T77(CS, 1 4 
a\z5.ft2tltzi"ry*-l 4^*EB$n, ^©T^C: 
m^l@S<0^a^»!g2 8^i2ST^). « 
iH2 9(C e k^^So^77^TJOf^$n.5. ^©iO&l:: 
14. iiUgfCffrDTEB («^3SQ iD&^SS^fc&fflStl 

[0 0 9 4] ±IB©g§IC*^T. T7.i7 2 2«li^ffl 
T'S.O. ->t7?- 1 4&£i£l5f3|BffflT$>£. *-LT. 50 
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1 4l4£«ll 4 a£*-i>lC[ElfjL. ^*W4 

t>©Tr£>5. 

[0 0 9 5] H4«, ±fB©ft£?&5»gglc<fc0fP§SL 
fc*figEL3t?2 1 ©A##J£^-f ^MT^S. 8P 
■ti-'f XL # 3 Ommx 3 0mm©^/7XS1g6± 
(C. lMXAt2mmx 2 mm© I TO&9!«ffi5£±E 
l/fc*£*iFS«fcJ:9ttl 0 0 nmOlSTlli 
K. £ffiCSiO, 3 0&^»L, iin*Br£0H*/t 

icaHma^s^n^naais-e-*. sfoT, s io, 

l:i^T2mmX2mm©MI« (HSU) PXfcftL 
Hf77i'2 2SfflUT#*ll4. 3 3, 2Rtf&JB 

mm i 

[0096] zwMQMmmmi h^^ts, ±ibl 
fcH4<o±5fe*»oa***rr* , b©R*i-c imx 

[0 0 9 7] ±E©J:5K, SS^fiJjE+Tf*^-*-* 

©»e^oa*s*#r*fc«>o^r«ji 3 3 zmmtz 

)l>&m&%%m 4 SttiflEL m^ZMtiLTZ Z. t 
ULTtMsStKSlTl 0 0 0 Ocd/m 1 l^i. 1/10 0 
g5 5 0 0 0cd/m ! ^±©»«*#«^i*tpJHi/«t 

[0098] tmmRmytmTo&wnm, 

[0 0 9 9] fcfc, ±E«**3t*^fc*tt*ft*«JI 

x^ani^ct). #sx«mft^#5ffi©^iK* 

[0 10 0] ±fBL? % c«lffgft5lH i ©*-;Mti£ 
»#. ^vu>^^©*filftK$»»^tr#«?fli 

[oioi] *-;matt»iLT«B3r*fc# 

>X«-e©^«ft. h"j7x=J^^>Xtt*OR*# 

v7 '/-^Xtt-tOBilM*. #U 7 U -JP7;P* >X14 
^©RSft, 7irU>i;7S>Xlif©m 7U 

-^7 5>xtt*©»»#. **-y- > /-;px{4-e-©K^ 
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58 



-satigtfeti*. 

[0 10 2] ft*69»Ctt. a-t7^7ir^y'7 5 

#JS^7^0->7^>< 4, 4', 4"-HJ*3MH- 
U 7x— ;P75 >, 4, 4' , 4" -HJX (3-*? 
^7i^7i^7S;) h'J7x-;U75>. N, 
N, N' , N ' -r-h 7 + X (p-h'JJU) p-7x- 
l/>^7 = >, N, N, N ' , N' -fh77i^- 10 
4, 4' -y75;f7iz;k N-7x.-)U3)l>/VJ 
-;k 4-7-p-MJ71/7S;XfM>, #U (A 
77iZl/>f;U» . #U (ft7x>fzl/ 

» . #'J (2, 2' -?x-;nfa-;p) mtfimiz 

[0 10 3] gift. «?Kiatt«»tLT«fflT«riBa:# 

[0 1 0 4] **WCtt. 8-tHD + y+/U>7^ 20 
>. fcfU->. 7U-fe>. ^iJl/X 7*^v J X>. 7VJ 

[0 10 5] £fe. ±E«»3fi3t*^<D7y-K«S. 
[0 10 6] *y-F*fftffiC-3t>Ttt. 8l^&<« 

g©/jN$^£JS£ffl(^-&©#ff£L<. 7;P5X7A- 
'J^A^&BWCfc. 7;P5X"7A. •f>y 30 

7A, T^i^A. &. *J|/y9A, A*U7A. 
^A^©tett»H»^S*#(t:-e. £fctt«l©&JS<>:© 

[0 10 7] Sfc. 7y-F«SIB*»e#««»563t* 

&offi-fft«>. «a*-rs3tea«tt7/- Faafcraau 
tiT*5iTo^fflv« sws&^-^fc&A-r 

SfcfelC, 7/-F««tt»©X2lWfc*S©tt*Bft: 
ft. S<bM«B-7;i/5=.'7Afi^ft©«aSffl^T'b«k 

40 

[0108] it, ss2iLTtt. Xyzmmzmz 



r. T39!ft#R, «Attv'J:3>S«. Cr|«M 

ftST^fiSsnT^sctawsiix, nn soffit 
[0109] s-ft. tstty-monmnxfeytttit 

03a. »*#ttS**?-r*CtK:±oT. R. G. B© 

Hfi*Mt57JW7-ffl, x«-7;i/?*7-ffl©^- 
«mif^7t^?^^s-ri.c:i:^T-#i)„ -toft. #ig 

Wax^7 7V^ffl£LTft^Tft<. 3tfiJH£LT*> 

ttffli5ffift#«m»56#*^fc»flT#*i#K:. ffi© 
tt s & » « fc«6 \z >r)v? - tj j±mm mx-Mit zft ? x 

ft«*T*^ *B« UT t>«t 
[0 111] <Sg2©S«S©^®>0 5te. #&93©Sg 

2 O&ffiOJgflRl;: J: **«R E L ©!£$£ ^IHBSBr 

[0 112] 43Ht«>MlK:J:«*1IELX?2 2T 
«, HlW^tifc^T. ITOS^ma5±tZ. *- 
;Mtj£fffgftS4 bea£U *-;Htittttfgftg£# 
acJBfiKUT^SCt^SftoT^S. 

[0113] <*3®£a<z)K&>H6ii. *%w<nw, 

3 ©3IS6©raj£fc«t5*««#£ft3^©g&£^-r« 

[0 114] EL** 2 3T 

«. ElO^tifc^T. ITOS^«a5±lC. *- 

[0 115] 

mM BIT. *i6W**««C^«r»TEC#«ICK 
[0 116] aaai 



<2, 9-v (2 -^^;P7xnjl/) A77it>hD 
U >©£«£> 

[0 117] 

[<t4 6] 



59 
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n-BuLi 



t 

Li 




CH 3 



[0118] 2 -3— K h;i/X> (5. 84g, 26. 
4mmo 1 ) <Dn -^=MJ->jg}K (4 0ml) \Z, n - 
y^JPU^^A (1. 6M n-^\^^>j§^, 17. 
Oml, 2 6. 8mmo 1 ) S^SHF, '&*\ZffiTls 

£$#j£3S'JU fifeHfl^n-^*-^ (4 0m 
1 X3) T'Vt&Lfc, % Snfca&HtecDMTKvX^ 20 
X-x;U/h^x> (3/1) &ff (2.0ml) IC, A 
77it>hDU> (2. 03g, 6. llmmol) 
(OhiH>W (5 0ml) SSfiT, IMrfciTFUfc 

[0 119] #SttfcEJS»*K:*fcLfc*6 Oml ft 

an*., ^m^mhfco *i*^dd*mt 3@a 

A10 0g£ft;L, 3 0$HIH*Lfc. 30 

[0120] #snfc«£*ttft3a, a*u 

Br 

u 




[0125] 2-yo^-m- + yl/> (17. 8g, 
9 6. 3mmol) <D n -^*tf>/JS#S?X^;ki:— 
fJKlO/l)M(llOml) L n-^;PU 
(1. 6M n-s\*rD->mm. 60. 2m K 




-^t>/?DD*W = 4/H2/l) ^«fcO» 

-^\^>=2/d \zxv, smt&m (i. oi 

g, 1R^4 9. 5%) **»fi*SatbT#fc, 
[0 12 1] HCD^jBE«0)B3et4, 'H-NMR (ft 
1ft: *Dn*;kA) RlKFAB-MSM^tCcfcOfT^ 

fee 

1 H-NMR : 2.70(m,6H,CH 3 -Ar-K 7. 25-7. 75 (s, 18H, a 
romatic) , 7. 80(s, 2H, aromat ic) , 7. 90(s, 2H, aromat i 

c) O 

MS : m/s(relative intensity) 512 (M* ,100) 0 
[0 12 2] £.tc* :(Dt^©f h7k HD77> 
(THF) »»<&T5ffiftJRS*«ftra:2 9 7 nrru M5t 

»fitt3 9 0 nmT^fc. 
[0 12 3] fe6SffJ2 

<2, 9-v (2, 6-y/fJl/7xZJW AV7xt 

>hPU >0<&J&> 
[0 12 4] 
[{b4 7] 



|n-BuLi 



Li 

H3C vV CHs 

u 




H 3 C 



> (50ml x 3) TiSfe^Ufco ^Snfca&BftCD*! 
7KvX^;i/X— (4 0ml) fc, AV7xt> 



9 6. 3mmo 1 ) Sr^fiT, ffc* KliHTLfc. iST 50 hnU> (5. 0 9 g % 15. 3mmo 1 ) <7)h^x> 
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62 



i smmmftL 



(8 0ml) Sr^iBT. 
[0 1 2 6] *&ftfcEf&»recjK»L£*6 OmU 

$,) 6 0g£an*.. 3 0ftmwvtz&> ^ec, essf-?- 

0 Og£tn*.. 3 0#«#Lfc. 
[0 12 7] #6nfcg^»«tS5iB. MU 

mu. -toft. nfcsn m&&mm: ^D»A/n 

-/\*-y->=2/l) iriO, S#lft£!fe (2. 0 0 



Br 



10 



g. «$3 9. 4%) fc*JtfetS*£LT#fc. 
[0 1 2 8] d<££E£$)©@l£te, 'H-NMRS^F 
AB-MSmfelZ&Qftotz. 

' H — NM R : 2. 25 (m, 12H, CHi -Ar-) . 7. 05-7. 25(s, 6H, 
aromatic). 7. 35-7. 70(s, 12H, aromal ic) , 7.95(s,2H,a 
romatic) „ 

MS : m/s (relative intensity) 540 (M" ,100) . 

[0 12 9] CO*rt«©THF»«ORlS«iE 
ffi*&^«2 8 6 nm. &«ft«3 8 0 nmT'$>r> 
ft. 

[0130] mmm3 

<2, 9-v^-7^-7\*V7x±>r-nU>C0&BE> 
[0 13 1] 
[ft 4 8] 




u-BuLI 




Li 





[0132] l-yP ; Et7^1/> (5. Olg. 2 
4. 4mmo 1 ) Wn-'\+it>/il7Kv ? x5 L ;Px— ^ 
)P (1/1) ii (6 0ml) C, n-^f)HJf)A 30 

(1. 6M n-<\tt>m&., 15. 3ml. 2 4. 
4mmo 1) *0tn?**K»nFUfc. JST^. £fi 

t. i6wia«»bfca, 3l&®$:zw\l. mm*n- 

s\*r-$y (4 0m 1 X 3) T*ife#Lfc„ %t>fttzmW<F> 
Ji*vX5 L Jl'X— rJP^* (4 0ml) IC, AV7it 
>r-n"J> (2. 03g, 6. llmmol) ©Mlo: 
>j§& (8 0ml) ££2&T, «t*C*TL,fc. iBT 
«. Rl6»«**jaT. 1 6«fMftJtL.fc. 
[0 13 3] »6.tlfcE«**fc3K»L.fc*6 0m 1 £ 

**i:lnA. *r«JI£#*Lfc. *1*^ub*;uat 40 
3 Etta u nzntzmmmzMzttmLtz&mmtm. 
%htz. m^htz^mm n-Sftv ># > «t^«aa 

S) 6 0g£iflx., 3 0#ffi#Lit&. ^eiC 
hiJWlOOgm 3 0»«»lfc. 



[0 13 4] #&tlfcfi£*«£5», WgL 5iaS£ 
*7A?OYhy77^- (->'J*y;k JSMi§&: n 
-'\*+r>/?na*;kk=8/l-4/l) diDfit 
«U f$£A (WSSftfc**: ?DDWA/n 

-^tr>=2/l) (CiO. aMft^tl (1- 3 8 
g, JR$6 8. 2 %) *mtz. 

[0 13 5] CC)4fflOB«lt 'H-NMRROT 
AB-MSHfcfciOfrofc. 

1 H-NMR : 7. 30-8. 00(s,24H, aromatic) , 8.32(s,2 
H, aromatic) , 8. 68(s, 2H, aromatic) . 
MS : m/s(relative intensity) 584 (tf ,100) „ 
[0 13 6] ^t£giJ4 



<2, 9-y7Ml/^-A'77xt>HoU>OS 

[0 13 7] 
[ft4 9] 
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[0 13 8] 7)V*\/> (4. 16g. 2 5. Ommo 
1) OTHFII (30ml) (C, Uf?Ay<y7 , D 
tf;P7 5> (LDA) (1. 89g, 17. 4mmo 

i) san*. mm.T. 1 6mm#Ltz. *<d&, th 

£@#©if7k> ! X3\^x-^;Ujg?j£ (2 0ml) fc, A 
77it>hniJ> (2. 0 3g, 6. llmmol) 
<Vh)l<3.>mm (6 0ml) Sr^gT. ^izmTV 

[0 13 9] %t>tircKfo®m\Z*n:Ltc*6 Om 1 £ 

S) 6 0g£Un*., 3 0#£#L£&. BStK^ 
MJ-7A1 0 0 g£ta*., 3 0#®#Lfc„ 

CHj 




6 
I' 
I' 
I 

CI 

6 



64 




[0 14 0] #5ftfcg£»«£5iB. SHU 

-^>/*OD*JI/A = 8/l-*4/l) H«fc?)» 
«U toft, SKA (ff&A&tt: ^DDWn 
-aW>=2/1) f^cfcO, §«tft£ft (1. 3 8 
g, *K>£6 8. 2%) ^ftfco 
20 [0 14 1] u©t»HS{t 'H-NMR&tfF 
AB-MSafl^lCckOfTofcc 

1 H-NMR : 4.51(m,2H,Ar-CH I -Ar) > 7. 30-7. 78 (s, 28 

H, aromatic) , 7. 81 (s, 2H, aromat ic) . 

MS : m/s (relative intensity) 660 (tf ,100) . 

[oi4 2] mmms 

<2, 9-y^>y^-ny7xt>hPU>^> 
[0 14 3] 
[ft5 0] 



n-BuLi 



Mo-THP 



THF 



CH 2 L3 




[0 144] I*h;i/X> (2. 24g, 24. 9mm 
ol) Cn-^fJl/Uf^A (1. 6M n -^1t> 
4. 45ml, 7. 1 3mmo 1 ) ZMWlT, ft 
^llSTlft. »T«* -2 2TCT, Me -THF 



f 0STHF (1. 06g, 14. 7mmol) £ 
3 0»dHtTlD^-fc«, 6-1 Ottl 6B#R3»#L 
fco #6nfcR«?**i:, /W7xt>hDiJ> (2. 
0 3 g, 6. 1 lmmo 1 ) 0MUx>jg« (4 0m 



(0. 6 2 7 g, 7. 47mmol) £2 0#^ttTJD 50 1) ££fiT, »^l:»Tlt *T«* 
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ST. 1 6PMMM*l/fc. 
[0 14 5] %z>tltzK&mmz&tiiVtz#.6 0m 1 £ 

A) 6 0g*lO*.. 3 0#ft#Ufc«, 
hU9A10 0g€ttA. 3 0»«J^Ufc. 
[0 1 4 6] #6nfc«**«*5ii, MU 

-a+^>/?od*M=8/1-4/1) Id J; Off 
SSL, *<Bft. ¥?£A (BlftAgtt: *nn*;PA/n 
-"v=H*>=2/l) iftfc&tt (0. 8 8 

ci 
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10 



0 




Li 

6 



[0 15 0] ^PD->i7P^U-> (3. OOg, 2 

5. Ommol) £ n -'v** >/MtK> ? X^;PX-t- 
JM10/1)»« (50ml) \Z, n-^TJWTV 
A (1. 6M n-^\*it>^, 36. 3m K 5 

8. Ommo 1) £^ST, t^CiTtL i*T«. 30 

fifil#Sn-^X5 0mlX3) Tft 

(10ml) AV7it>hPU> (2. 03g, 

6. llmmol) 0hJH>8* (40ml) *il 
T> ^ClTlfco »T«, KemetlT, 16 

[0 15 1] »&nfcR*»*fc*frLfc*6 0ml £ 

A) 6 0gSiD*., 3 0M^bfci, 
h'J«>A10 0gtllD^ 3 0#«#Lfc. 



g. Um4 3. 3%) £f#fc<> 
[0 14 7] £O£dctt<0H5£tt. 
AB-MS»££«fc9frofc. 
1 H-NMR ; 4. 68(m, 4H, -CH 2 -Ar) 
romatic) > 7. 81 (s, 2H, aromat ic) „ 
MS : m/s (relative intensity) 512 (If 
[0 14 8] gMM6 
<2, 9 

[0 14 9] 

Mb 5 1 3 



'H-NMRRtf F 
7. 28-7. 78(s, 22H, a 
,100) o 



n-BuLI 




[0152] f*6nfcfi^*«*5a, »su sa* 

1l5j*t?UVb#y7<<- (S/U*Wk n 
-^*>/^nn*^A=8/l->4/l) fcJiDH 
Sib, S&iS (H*»JM»: irna**A/n 

-^\+^>=2/l) CfcO, (0. 9 8 

g, JR¥4 8. 3%) 

[0 15 3] d<0^fi!c*©H^tt, 'H-NMRR^F 
AB-MSSteKJ; rjfrofc. 

'H-NMR : 0. 80-2. 45 (m, 20H, -Cft -Cfl, -CH, -CH, -CH 
3.20(m,2H,-CH-Ar) , 7. 25-7. 75 (s, 12H, aromat ic) 
, 7. 81 (s,2H, aromatic) . 
MS : m/s (relative intensity) 496 & ,100) . 

[0154] gmmi 



<2, 9-yt:7x-Jl/-/W7xt>hDU XDi 
> 

[0 15 5] 
Ht5 2] 
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•-o-o 



n-BuLl 




[0 15 6] 4-^DtH7iZ*(6. 33g, 2 
7. 2mmol) n -AW>/S*yifJH-f 
)l (10/1) &ft (1 1 0ml) (C. n-^;U"J^ 
£A (1. 6M n-s\*D->mm> 17. 0ml. 2 
7. 2mmo 1) £^ST, **fc»TLfc. »T&, 

U afilMn-^t> (5 0m 1 x 3) Tife#L 

fc. # s> tifc a SH^o^tKvx^^ux-t-;^^ (2 

Oml) A7 7it>hDU> (2. 0 3 g, 6. 
1 lmmo 1 ) <D h;kc>Jg}£ (4 0ml) £g&T. 
tft^fcSTFUfc. *T&. KlCWfcftSfiT. 16*110 

[0 15 7] ®Z>tlftK&mmzfcn!l,tz*6 OmlS 
A) 6 0g£Un*. 3 0$Ht#Ui». Sei:, 



20 



CH 2 Br 



II 




MJfAl 0 0 gSrin*., 3 0»S»LL 
[0 15 8] #6nfcfi^*«E«5ia. *8SU 

-^*-y->/^nn*;UA=8/l-4/i) lz«tt)» 

-^*tr>=2/l) CJ:0. BWft^tf (0. 7 6 
g. JR333 7. 4%) 

[0 1 5 9] £\<D£l&tfa<Dmfe\t, ' H — NMRRCXF 
AB-MSWjeK:J:Dfft>&. 
' H-NMR : 7. 25-7. 78 (s, 26H, aromatic) . 7.81(s,2 
H, aromatic) , 8. 32 (s, 4H, aromatic) „ 
MS : m/s(relative intensity) 636 (if ,100) „ 

[0 16 0] £16018 
<2, 9->> (2-^fJK»l) -AV7it>h 
a U 

[0 16 1] 
[ft 5 3] 



Me-THF 



|thf 




CH 2 U li 



(X 



CH3 



[0 16 2] a-yn^E- o-t->I/> (4. 91g, 
2 4. 9mmol) n - A (1. 6M 

n -s\tty®m, 4. 4 5ml, 7. 13mmol) 
££fiT, tt^fcjTFLfc. «T«, -2 2rt% Me 
-THF (0. 6 2 7 g, 7. 47mmol) £20# 




50 



^ttTJtax., fOftTHF (1. 0 6g, 14. 7mm 
ol) £3 0»*^tTlPAfc«, 6-10tT16P$F B 1 
«#Lfco »SnfcSJS»*t, A , V7xt>hD'J> 
(2. 03g, 6. 1 lmmo 1 ) COh;i/X>jg$ (4 
Oml) £^fiT, t^CITLfco «T«, SJCStt 
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££MT, 1 6«HH***L&. 

[0 16 3] &*>tltiKJ&mmzX.fiiVtt*.6 0m 1 £ 

d°p) 6 0g£JHl*.. 3 0#£#Lfc&. m&i- 
HJ?A1 0 OgfciD*. 3 0»«#Ufc. 
[0 16 4] #6n&jR^*tt«5ii. MtU 8S£ 

-^t>/?DD*M=8/l-4/l) iCiOft 10 

-'\*-9">=2/l) tC«J:0> (0. 7 2 



Br CHs 
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4%) 

J: Off "3 it. 



H-NMR^F 



g. JR^3 5. 
[0 16 5] ; 
AB-MS 

1 H-NMR : 2.35(m, 6H, CH, -Ar-) . 4. 65 (m, 4H, CH, -Ar 
-), 7. 25-7. 78(s,20H, aromatic) . 7. 81 (s, 2H, aromat i 
c) . 

MS : m/s (relative intensity) 540 (tf ,100) . 

[0166] nmms 

<2, 9-5? (8-/?;i/^-75 L ;P) -AV7it>h 
U U 

[0 16 7] 
[ft5 4] 





! n-BuLl 



Li CHs 





[0 16 8] l-ynt-8-^fJl't7i'U> (5. 
3 4g..24. 4mmo 1 ) \Z n - 3- 
?)l>X-y-)l> (1/1) (60ml) IC. n-^ 
^•J^tfA (1. 6M n— ^*-!J->*«. 15. 3m 

1,2 4. 4mmol) &CCTi* IdfigTL/t. »T 30 
«. £MT. 16*HS*l'fcfe £dE**39JU 8 
»*n-^tJ-> (4 0ml x 3) Tft»L-fc. #6ft 
fcHffC^TKvX^X— r;H6* (4 0ml) tr. A* 
V7it>haU> (2. 03g, 6. 1 lmmo 1) 
Oh;i/X>»« (8 0ml) £^ST. ff^lcfiTFb 

[0 16 9] #6nfcK*»*»C*»Ufc*6 Om 1 € 

3 maty u #enfc#«i^5fcic^gtLfc#«ig<i:g 

«*L.fc*«lK=ttftV>/f> ({t^fflS 40 
A) 6 0g£JJDA, 3 0*HM*l,fc«. SSIC, ffl** 
HJ£A 1 0 0 gSrlraA. 3 0#jf#Lfc. 



[0 17 0] »&nfcSftfttt£%9. StffU Sit* 
*7A?nvh^77^- (^U*yjk JSHitig: n 
-'\^it>/^DU*c;i/A=8/l-4/l) CiO^ 
SU ffigS, ^DD*M/n 

-^It>=2/1) CfcD. Btt<t£* (1.30 
g. 1R^6 4. 0 %) 

[0 1 7 1] C©£j£&©E5£te. 'H-NMRS^F 
A B -M S SS^lCd; Q rTO fc„ 

'H-NMR : 2.60(m,6H,CH,-Ar-), 7. 30-7. 81 (s, 22B, a 
romatic) , 7. 81 (s,2H, aromatic) , 8. 25 (s, 2H, aromat i 
c) . 

MS : m/s(relative intensity) 612 (tf ,100) . 
[0 17 2] jfeUffj 1 0 



<2, 9 -V (2 -*?-)Vi-7?)l) -AV7it>h 

[0 17 3] 
[itS 5] 



( 37 ) 
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Br 




n-BuLi 




Li 



H3C 




[0174] l-ynt-2-^W7^1/> (5. 

3 4g, 2 4. 4mmol) (Dn-AM>/|*yl 
^Ux-^ (1/1) mm (6 0ml) fc, n-J? 
Jl/U^^A (1. 6M n-^\^>^> 15. 3m 

K 2 4. 4mmol) Z O^X'&XlZ'ffiTLtz* «T 

»*n-^lJ-> (4 0m IX 3) Tifcfrtfco 20 
fcHftOMTK^X^X-x^SS (4 0ml) IC, A 
77it>hnU> (2. 03g, 6. llmmol) 
<Dh)lX.>mWL (80ml) Z^WlT. ^«Tb 

[0 17 5] t#^nfcSJS^^^b^7k6 0m 1 £ 
MJ£A 1 0 0 g£jjOA> 3 0#S#L7c o 30 

CH 3 
I 

CHBr 



6 
t 

I 




CH 3 
I 

6 




[oi7 6] '^zntzmsmmzzm. mmi« mm* 

-^•tt>/i7DD3f;;|/ix=8/l-4/'l) t'iOffi 
SSU ^cd&, S*Mi (Biagi|:^DD*M/n 
--\*it->=2/l) C<k0> aftfl;^ (1.20 
g, <K*P5 9. 1 %) 

[0 1 7 7] CCD^J&ftCDI^tt, 'H-NMRj^CCF 

' H-NMR : 2. 80 (m, 6H, CH, -Ar-), 7. 25-7. 78 (s, 24H, a 
romatic) , 7. 81 (s, 2H, aromatic) „ 
MS : m/s (relative intensity) 612 (M* ,100) „ 
[0 1 7 8] Hffimi 1 



<2, 9-v (a-*-^;i^>vW -A*V7x-t>h 

[0 17 9] 
UtS 6] 



a-BuLi 



Me-THF 



[0180] l-7'Dt-l-7iZJH^> (4. 9 
lg. 24. 9mmo I) l:n-yf;i/Ufi7A (1. 50 




6M n -s\3r-$>®m. 4. 45ml, 7. 13mm 
o 1) ££fiT, NICEST Lfc. JjST&. -2 2"C 



( 38 ) 
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T. Me-THF (0. 6 2 7 g. 7. 47mmol) 
£2 0#j&Hj-Tfln*., ^CD&THF (1. 0 6g. 1 
4. 7mmol) £ 3 0 #7WT2m*.£&. 6-1 CC 
t? 1 6«Mfl«l*Ufc. »6nfcE(t:»«t. AV7it 
> hD'J > (2. 0 3 g. 6. llmmol) ©hJH 
(4 0ml) £^ST. **fc*TLfc. }8T 

CO 1 8 1] #6ilfcR«:»*C3k*tfc*6 0m 1 £ 

S) 6 0g£fln;t. 3 0#lf#Lfc&. ffii&t- 
hyjAlOOg^M, 3 Ott&WVtz. 

[0182] #snfcfi^**S5ia. mil 

-^t>/i'OD*M=8/l-4/l) iC<fcf3« 

-s\*-$y=2/\) K<kO, BaWfc£fc (0. 8 3 
g, 1R^54 0. 9%) £*#fc„ 

[0 1 8 3] C©4ffc«0HJe». 'H-NMRRlXF 20 
AB-MSSJfclCkQfrofc. 

' H - N M R : 2. 40 On, 6H, CH, -Ar-) . 4. 64 On, 2H, -CH-Ar) 
. 7. 25-7. 78 (s,22H, aromatic) . 7. 81 (s,2H, aromatic) 

MS : m/s (relative intensity) 540 (M* ,100) . 
[0 18 4] 
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T$>9. SMt7 p Pt7l;<toT, i$-&7tJU77 
V 7 it > h D U >fcS*|tt. 'J ^ * i» Sffl H fc* 

[si] *«Bort';7it>hnij yitsmzm^tz 

E L i^©gS©«E«&»riI0T£ « . 
[0 2] R, *MteL**©«l«|jS**3SttlIjRT/X 

[0 3] n. #ttEL^®S&Kftffl-9-*X££*g 
g©«B&f£f®0Ti&£., 
[04] ^«EL*^CD3FS0T-*^. 
[0 5] *5EWOAV7xt->hnU>fl:^«*fflV»3t 

[0 6 ] #»«OrtV7it> h D ij yfcttVlZmutz 

[08] R. tt©#«EL*^©-«**r«tKWfiH 
[0 9] R. *«EL**0A#«*iSt*IWHBHT 
[#^©189!] 

1-&JB«S (*V-F> . 2-«matJi. 4-*- 

)vmmm, 4 a. 4 b 5 -it 

OjS93«« (7/-F) , 6-^7Xl«, 10. 2 
1. 2 2. 2 S-^TMIEL*?, 3 3-*-)^P7i' 



II] 



[02] 
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#H 2001-131174 



[0 3] 




[04] 
L 



[0 9] 



1(2.4^5,33) 



□□□□ 
□□□□ 
□□□□□ 
□□□□□ 



□□□□□ 
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( 40 ) 



$#§§2 0 0 1 - 1 3 1 1 7 



(72)5E9i# #*J F*-A(##) 3K007 AB02 AB03 AB06 ABl 8 BB01 

*SCtBaiHKJtfliH6Ti7#35^ V- CAOO CA01 CA04 CB01 DAOO 

-tfc^aft DB03 EBOO FA01 FA02 

(72) m# R— 4C065 AA04 BB09 CC09 DD02 EE02 

*]K»fiJHKttfiJII6TB7#35*f 7~ HH02 JJ01 KK01 PP03 PP04 

-tot^aft QQ04 
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